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I. Study Rationale 
Intimate partner violence (IPV) is a significant, preventable, and complex health issue in 
the United States. Data from the Center for Disease Control reports a lifetime prevalence of IPV 
of 35% for heterosexual women and 29% for heterosexual men. With the exception of gay men, 
reported prevalence rates for those in same-sex couples are noticeably higher. Lifetime 
prevalence of IPV is 61% for bisexual women, 44% for lesbian women, 37% for bisexual men, and 
26% for gay men (Edwards, Sylaska, & Neal, 2015). Despite these disparities, approximately 3% 
of available literature on IPV addresses the LGB community directly (Edwards et al., 2015). Much 
of that literature focuses on individual and interpersonal determinants of perpetrating or 
becoming a victim of IPV, such as stress related to being a sexual minority, previous alcohol use, 
adherence to heteronormative gender roles, and public disclosure of sexual orientation.  
Further, researchers have noted that rates of violence do not have a uniform geographic 
distribution and often varies by a given country, region, or neighborhood (Heise & Kotsadam, 
2015). Moreover, researchers have called for additional studies that examine individual health 
outcomes in the context of that individual’s environment (Kirsten Beyer, Anne Baber Wallis, & L. 
Kevin Hamberger, 2015). Bronfenbrenner (1979) advises researchers to look at these issues 
using an ecological analysis (Baker, Buick, Kim, Moniz, & Nava, 2013).  As of 2015, only nine 
studies have done this by examining country and state level determinates of violence (Heise & 
Kotsadam, 2015).  
Injury as a result of physical IPV has rarely been studied at the population level (Slep, 
Foran, Heyman, & Res, 2014). Understanding this specific outcome (referred to as clinically 
significant IPV (CS-IPV)) has been seen as crucial in research focused on clinical settings, as a 
2001 study of emergency room patients have asserted that 20% of women murdered by an 
intimate partner had presented in an emergency room in the previous year for injuries sustained 
by their killer (Slep, Foran, Heyman, Snarr, & Program, 2015; Snider, Webster, O'Sullivan, & 
Campbell, 2009). This supports the theory that physical intimate partner violence is best seen 
not as a singular event, but as a dynamic, ongoing series of events within the course of an 
intimate relationship (Gnisci & Pace, 2016; Messing, Campbell, Wilson, Brown, & Patchell, 2017). 
Physical IPV can range from minor acts to homicide and escalate in severity throughout the 
Caslin 5 
 
duration of an abusive relationship, with the possibility of fatal injury by either the victim or 
perpetrator of IPV (Campbell, Webster, & Glass, 2009). In our search, literature regarding this 
outcome tended to operate out of a heteronormative framework that primarily centered women 
as victims and their opposite-sexed partners as perpetrators. Considering that between one-fifth 
and one-third of sexual minorities reported being injured due to IPV victimization, further 
research into IPV injury risk factors among the LGB  population are needed (Edwards et al., 
2015). 
When using an ecological framework to consider drivers of IPV, contextual patterns 
emerge. For example, previous research has shown that neighborhoods with low SES can serve 
as an important predictor of IPV due to social disorganization theory. This theory posits that high 
concentrations of individuals with low SES create environments with low social cohesion, 
attachment, and collaboration between neighbors. These environments are also cited as having 
a high concentration of dilapidated buildings and alcohol distributers; there is disagreement as 
to whether this fuels the social disorder or if these things are symptoms of the disorder, but 
researchers have found a correlation between these structures and increased violence within a 
community (Kirsten Beyer et al., 2015). 
At the state level, policies designed to protect or inhibit the civil rights of those in same-
sex relationships can have important consequences. Recent studies have suggested that 
utilization of mental health services by men who have sex with men declined significantly the 
year following same-sex marriage legalization in Massachusetts. Conversely, studies also detailed 
an uptick in psychiatric disorders among same-sex minorities after a ban on same-sex marriage 
across 16 states (Raifman, 2017). Scholars argue that these occurrences indicate the role of state 
policies in reducing societal stigma around being a sexual minority, which is associated with 
negative mental health outcomes. Given that several systematic reviews regarding risk factors 
for same-sex IPV identify increased stress and stigma consciousness as a mechanism to 
perpetration (Badenes-Ribera, 2016; Edwards, 2015), state policies that regulate same-sex 
individuals’ access to structural protection, benefits, and positive visibility can have an effect on 
the prevalence and severity of IPV in these populations. 
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There is clearly a need to assess the environmental (both social and physical) risk of 
physically injurious (and potentially fatal) forms of IPV for those in same-sex relationships. The 
resulting knowledge can be leveraged to create geographically targeted, LGB inclusive, and 
gender neutral secondary prevention efforts (Snider et al., 2009). 
II. Study 
This study examined state, county, and individual level correlates of experiencing physical 
injury as a result of intimate partner violence. We used the social ecological model to explore 
predictors that could serve as risk or protective factors for acquiring a physical injury during a 
reported incident of intimate partner violence. The primary outcome of interest was injury as a 
result of physical IPV (CS-IPV) within same-sex relationships compared to CS-IPV in opposite-sex 
couples. Individual IPV incidents were nested in counties, and those counties were nested in 
states (see Figure 1).  
 
III. Method 
HGLM 
Hierarchical Linear Modeling (HLM) is a useful tool to account for variables within various 
levels of the social ecological model, as it operates under the assumption that individual people 
share certain qualities depending on how they are grouped socially or geographically (Hox, 
2010). Thus, it accounts for dependence among individual observations. These groups are known 
as clusters. In OLS regression, observations are assumed to be independent of each other, and if 
this assumption is violated, the method cannot be used to generate accurate standard errors. 
Before the development of HLM, the problem of grouped (also known as “nested” or 
“clustered”) data had been resolved by either aggregating correlated observations to a higher 
order or disaggregating information about the cluster and attaching it to each individual level 
observation (Heather, Andrea, MacKay, & Meredith, 2012). These methods are not without their 
flaws, and do not simultaneously capture the relationship between individual-level predictors, 
cluster-level predictors, and the outcome of interest (Hox, 2010). 
HLM can be used to examine the relationship between a continuous outcomes and 
micro-level variables nested within macro-level variables (Hox, 2010). The relationship between 
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the outcome and predictors can be modeled using the identity/link function and the outcome is 
assumed to have a normal distribution (McCoach & O'Connell, 2008). For this study we used a 
dichotomous outcome with an assumed Bernoulli distribution. The assumed relationship 
between the outcome and the predictors of interest, were then based on the log odds for each 
outcome of interest using the logit link function. We modeled this using a Hierarchical 
Generalized Linear Model (HGLM). HGLM functions similarly to a logistic regression model, but it 
still allows researchers to account for the nested nature of the dataset (McCoach & O'Connell, 
2008). 
Data and Participants 
Data were compiled from several difference sources. Level 1 data were retrieved from 
the 2014 National Incident-Based Reporting System (NIBRS) collected by the FBI from 37 
participating states and the District of Columbia (see Table 1) (National Archive of Criminal 
Justice Data, 2017). NIBRS is a part the Uniform Crime Reporting Program, which seeks to 
provide a national portrait of crime in the United States through the systematic collection of city, 
county, and state level crime information (National Archive of Criminal Justice Data, 2016). The 
dataset provided us with detailed information about individual IPV incidents, such as victim and 
offender demographics, incident location codes, and specifics regarding weapon use during the 
incident in addition to any physical impact of the incident on the victim.  
To create the level-1 file, the NIBRS dataset was restricted to incidences of intimate 
partner violence in a 2-step process. First, we removed all observations in which the relationship 
between the victim and offender were not coded as “spouse”, “common-law spouse”, 
“boyfriend/girlfriend”, “homosexual relationship”, or “ex-spouse”.  We then subsequently 
dropped all reported incidents that did not included murder/nonnegligent manslaughter, rape, 
sodomy, sexual assault with an object, aggravated assault, simple assault, or intimidation. This 
resulted in a final analysis sample of 315,151 observations across 37 U.S. states. A full list of all 
37 participating states are included in Table 1. All incidents from Washington, D.C. were 
eliminated from the dataset over the course of the reduction process as no observations from 
the District were coded as “homosexual relationship” or identified the victim and offender as 
having the same sex.  
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Level 2 of the model consisted of 3,107 county-level units. Data on these units were 
gathered from the American Community Survey, the decennial U.S. census, and the United 
States department of Agriculture at varying time points. The American Community Survey is 
conducted by the U.S. Census Bureau and produces yearly updated small area estimates for the 
same census tracts and block groups previously surveyed in the decennial census (Boos et al., 
2009). The United States Department of Agriculture’s Economic Research Service provides 
information on unemployment rates at a county level. 
Level 3 of the model contained 37 state-level units. Data on these units were collected 
from the Institute for Women’s Policy Research, National Conference of State Legislatures, and 
the Los Angeles Times. The Institute for Women’s Policy Research is a national think tank 
committed to improving the lives of American women through the advancement of data-driven 
research, policy, and education about the status of women in the United States (Women in the 
States, 2017).The National Conference of State Legislatures is a bi-partisan policy research group 
that conducts research on a wide variety of topics, including health care, transportation, and 
education for the purpose of providing congressional lawmakers with unbiased information with 
which to form legislation (National Conference of State Legislatures, 2017). The Los Angeles 
Times created an interactive map which chronicled which states banned the legal recognition of 
same-sex unions and which ones created laws recognizing same-sex unions. 
Variables 
Outcome 
Physical Injury 
The outcome of interest was injury as a result of intimate partner violence, from the 
Uniform Crime Reporting dataset, which described the type of IPV injury received, recoded 
dichotomously where  0 = no injuries sustained and 1=physical injury sustained. All observations 
in which the victim had sustained an apparent minor injury, apparent broken bones, possible 
internal injury, loss of teeth, severe laceration, or unconsciousness were categorized as a 
physical injury. It should be noted that facts surrounding incidents in the Uniform Crime 
Reporting dataset are made by law enforcement officials at the scene of the incident. It should 
also be noted that many of the injury classifications in the dataset are marked as “minor injury”.  
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Level 1 Variables 
Relationship and Perpetrator Sex 
A variable was created from the Uniform Crime Reporting dataset to simultaneously 
capture the nature of the relationship between the victim and offender and the perpetrator’s 
gender. This was broken into four categories: (1) same-sex couple with male perpetrator, (2) 
same-sex couple with female perpetrator (3) opposite-sex couple with female perpetrator, and 
(4) opposite-sex couple with male perpetrator. Dummy variables were created for three of the 
four categories, with the opposite-sex male perpetrator category serving as the reference group. 
Because Washington, D.C. had no categories in which the victim or offender were coded as 
“same-sex”, they were dropped from the analysis by the Hierarchical Liner Modeling software. 
Type of Weapon Used 
A five-category variable was created from the Uniform Crime Reporting dataset 
identifying whether a perpetrator used a weapon or force during a crime. The categories were:  
(1) guns (firearms, handguns, rifles, shotguns, etc.), (2) personal weapons (hands, feet, teeth, 
etc.), (3) other (knife, blunt object, motor vehicle, etc.), (4) no weapons, and (5) information on 
weapon missing or unknown observations.  
Age of Victim and Offender 
The level 1 dataset included both the victim and offender’s age. In the original UCR 
dataset, several observations showed extreme values for the age of the both the victim and 
offender. For example, several observations showed ages ranging from “neonatal” to 97. 
Because determinants of violence against children and teen dating violence tend to differ in 
important ways from adult IPV, all observations in which the victim and offender were under 18 
were dropped. In addition, observations in which the age difference between the victim and 
offender was more than 25 years were also removed. This reduced the potential of either 
including incidences of IPV between minors—a related phenomenon that is outside the scope of 
this study— or relationships between the victim and offender that were incorrectly classified as 
intimate (Johnson, 2015). 
Race/Ethnicity of Victim and Offender 
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The race and ethnicity variables from the original NIBRS dataset were combined to create 
a race/ethnicity categorical variable. The combined variable consisted of 6 categories (1=White 
Hispanic, 2=White non-Hispanic, 3= Black, 4=American Indian/Alaskan native, 5=Other, 
6=Unknown/Missing). For the purpose of model building, this variable was broken into 5 dummy 
variables, with white non-Hispanic serving as a reference group.  
Level 2 - County Variables 
Theil Diversity Index  
The Theil Diversity Index measures the spatial distribution of population subgroups in 
census tracts. In simpler terms, it quantifies racial segregation. These measures have been 
aggregated to the level of the census block from American Community Surveys from 2006-2010. 
It is a proportion that ranges from 0 (spatially even, low segregation) to 1 (spatially uneven, high 
segregation).  
Gini Index 
The Gini Index measures income disparity within a county. This proportion ranges 
between 0 and 1, with 0 representing no income disparity and 1 representing total income 
disparity in a county. The Gini index was calculated as the aggregate of the American Community 
Survey from the years 2008-2012.  
Unemployment Rate 
The unemployment rate captures those at the county level who are at least 16 years old 
and unemployed. It is calculated by the United States Department of Agriculture.  
Proportion Uninsured 
This variable, obtained from the 2010 U.S. Census Bureau, captures the proportion of 
residents per county that are under age 65 and uninsured.  
Proportion Highly Educated 
A variable was included from the United States Department of Agriculture by way of the 
American Community Survey. It measures the proportion of the population above the age of 25 
that had either a graduate or a professional degree.  
Proportion without High School Diploma 
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This variable measures those over 25 who have neither completed high school nor 
received an equivalency degree. It was estimated from the USDA using data from the American 
Community Survey. To make the estimates more reliable, the data were aggregated from data 
ranging from 2010-2014.  
Proportion of Vacant Housing Units 
This variable measures the proportion of housing units within a county that are vacant. It 
was taken from the American Community survey.  
Level 3 – State Variables 
Bans on Employment Discrimination  
This variable captures which states had a bans on employment discrimination based on 
sexual orientation, gender identity, and gender expression. It was categorized as a dichotomous 
variable that separates those states with discrimination bans from those who do not.  
Crime Victim Protection Law 
This variable measures which states have laws that ban employers from penalizing crime 
victims who leave work to appear in court (Women in the States, 2017). It is dichotomized as 
either “yes” (coded as 1) or “no” (coded as zero).  
Gun Regulation Index 
This seeks to measure, on a scale of 0-7, the number of regulations present within a state 
regarding gun laws for perpetrators or intimate partner violence. Some of the laws protect 
victims of domestic violence from being fired by an employer for attending court to testify 
against their abuser, while others prevent perpetrators from obtaining a gun license (Women in 
the States, 2017). A full list of the regulations appear on Table 3. 
State of Same-Sex Marriage 
Information was gathered that measured, as of December 20th, which states in 2013 
formally recognized unions between same-sex couples. All states that had either civil unions, 
domestic partnerships, and same-sex marriage were coded as 1 and all states with a ban on any 
formal recognition of same-sex union were coded as 0.  
 
Statistical Analysis 
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SAS 9.4 was used to clean and merge the level-1, level-2, and level-3 datasets. The level-1 
dataset was merged with a five digit FIPS county code. That merged dataset was then combined 
with an excel spreadsheet of state-level predictors by a two digit state FIPS code. The final 
dataset was then entered into HLM 7 for windows. The state in which each incident occurred 
served as the level 3 cluster and the state FIPS code served as the level-3 cluster ID. Counties 
served as the level 2 cluster and thus its FIPS county code served as the level 2 cluster id.  The 
software was also adjusted to assume a Bernoulli distribution for the outcome variable, which 
allowed for a Hierarchical Generalized Linear Model for binary outcomes. HLM 7 uses a 
penalized quasi-likelihood (PQL) approach to estimation. This does not allow for a deviance value 
to be given during the output, so the method of estimation was manually changed in the 
software to Laplace estimation to assess the model fit of a level-1 interaction term. This mode of 
estimation allows HLM to generate a deviance value that can be used to assess relative fit 
between nested models using a likelihood ratio test. After this, the mode of estimation was 
changed back to PQL.  
 
 
Model Building 
Unconditional Model 
The unconditional model was run to note the amount of variance at each level of the 
model as to assess if the outcome varied randomly across counties and states. This model only 
captures the outcome without any predictors in the model. The equation below represents the 
unconditional model at level 1: 
Level-1 Model 
    Prob(Physical Injuryijk=1|πjk) = ϕijk 
    log[ϕijk/(1 - ϕijk)] = ηijk 
    ηijk = π0jk  
Level-2 Model 
    π0jk = β00k + r0jk 
Level-3 Model 
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    β00k = γ000 + u00k         
 
Conditional Models with Fixed Effects 
Next, predictors were entered in conceptual blocks. For the conditional model, the 
variable that captured the relationship between the victim and offender as well as the offender 
sex variable was entered into the model without any other predictors at level 1 as a fixed effect. 
Next a demographic conceptual block consisting of age, race and ethnicity of the victim and 
offender were entered into the model as fixed effects. The weapon variable were then entered 
into the model as the last fixed effect for level 1. The weapon variable served as its own 
conceptual block. A within-level interaction between the relationship type/perpetrator sex and 
weapon variable were tested and a decision was made to keep the interaction term in the 
analysis. This is discussed in more detail in the results section.  
At level 2, the Diversity Index and Gini Index were entered together as a block 
representing racial and income differences within a given county. Next, the unemployment rate, 
proportion uninsured, proportion with a graduate degree, and proportion with less than a high 
school diploma were entered as a block representing the overall socioeconomic status of the 
residents in individual counties. Finally, the variable representing the proportion of all vacant 
housing units in a county was entered into the model as a conceptual block representing social 
disorder. All variables were entered as fixed effects. At level 3, each variable was entered as its 
own conceptual block. The gun index variable was entered first, followed by the variables 
capturing the status of same-sex marriage for a state, status of the victim protection law, and 
status of anti-discriminatory laws based on sex and gender by state. 
Assessing Within-Level Interactions 
The interaction between the weapon variable and the relationship and perpetrator 
gender was tested during the level 1 model building process. To accomplish this, all level one 
variables were entered into the model and analyzed. Next, twelve dummy variables representing 
the weapon/relationship type/perpetrator sex interaction term were entered into the model. A 
likelihood ratio nested model test was conducted between the deviance output of the full and 
reduced model.  
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Centering 
The level-1 age variables for victim and offender as well as all level -2 county variables 
were centered on the grand-mean. 
Results 
Univariate Analysis 
Table 2 shows the frequency or mean of the variables entered into the final model along 
with their percentages or measure of dispersion. There are notable figures for each level of the 
model. On level 1, approximately three out of every five incidents in the sample resulted in the 
victim sustaining a physical injury. The largest racial/ethnic group among both victims and 
offenders were white non-Hispanics. Opposite-sex couples with a male perpetrator represented 
a majority of the incidents in the sample at 77.6%, and collectively those in opposite-sex 
relationships accounted for 97.2% of the dataset. The weapon of choice for perpetrators during 
an incident of intimate partner violence were personal weapons.  
Two variables operating at level 2 were interesting. At the county level, the average 
proportion of those individuals with graduate degrees within a county (20%) were higher than 
the average proportion of those without high school diplomas at the county level (15%).  
On level 3, 15 of the states in the sample did not have a general crime victim protection 
law, while 23 of the states did have such a law. Twenty-five states in the sample had a formal 
ban on gay marriage whereas 13 states had laws that legally recognized same-sex unions. Half of 
the states in the sample outlawed discrimination based on sexual orientation, gender identity, 
and gender expression.  
Bivariate Analysis 
Bivariate associations between physical injury, weapon type, and relationship 
type/perpetrator sex were analyzed.  
Rate of Physical Injury by Relationship Type/Perpetrator Sex 
Figure 1 shows that the rate of physical injury for all relationship types were both very 
similar and greater than 50%. A chi-square test showed that the two variables were not 
statistically associated with one another (χ2=5.20, df=3, p = 0.16) 
Rate of Physical Injury by Weapon Type 
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 When looking at rate of injury by weapon, groups of weapon categories have similar 
injury rates (Figure 3). “Other” and “personal weapon” both have rates at around 60%, while “no 
weapon” and “unknown” have rates around 50%. Gun has the lowest rate of injury at 35%. A chi-
square test of independence shows that the two variables are associated with one another 
(χ2=2015.27, df=4, p<0.0001). 
 
Weapon Use by Relationship Type/Perpetrator Sex 
According to Figure 4, there were slight differences in the distribution of weapons across 
the four relationship types. The chi-square test of independence shows that the two variables 
are statistically significantly associated with one another (χ2=4955.54, df=12, p<0.0001). 
Rate of Physical Injury by Relationship Type/Perpetrator Sex, Stratified By Weapon Type 
When looking at Figure 5, the injury rates within weapon type seem to be different 
across relationship types even though marginal rates of injury are comparable across the 
relationship types and weapons use rates are comparable across the relationship types. For 
example, injury rates for gun related IPV incidents and no-weapon IPV incidents are higher for 
same-sex couples. A Cochran-Mantel-Haenszel test was run and did not show a difference in 
association between physical injury and relationship type when controlling for type of weapon 
used (χ2=3.3055, df=4, p=0.069). 
Unconditional Model 
Based on the results presented in Mixed Effects from the Hierarchical General Linear 
Modeling Unconditional Model table (see table 7), the expected odds of an incident of physical 
IPV is 1.78 (p<0.001). This means that, for the overall sample, the expected probability that the 
victim sustained a physical injury is 64%. Because the variance components of the null model 
were significant, the expected odds of injury for were shown to vary significantly between both 
counties and states. Results from the null model also allow one to calculate the percentage of 
variance each level accounts for. This calculation is known as the Intraclass Correlation 
Coefficient, or ICC, and can be calculated with the following formula:  
For level 2: 
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𝜏𝜋
𝜏𝜋 +  𝜏𝛽 +  
𝜋2
3
 
 
For level 3: 
𝜏𝛽
𝜏𝜋 +  𝜏𝛽 +  
𝜋2
3
 
 
Where 𝜏𝜋 and 𝜏𝛽 are the variance components for levels 2 and 3 respectively, and 
𝜋2
3
= 
3.29. 
For level 2, about 9.47% of the variance in the odds of a victim sustaining a physical injury 
are between counties. For level 3, about 6.07% of the variance in the odds of the victim 
acquiring a physical injury are between states.  
 
Model Taxonomy 
To build the final model, variables were added as conceptual blocks at each level of the 
model. First, the model with no predictors were entered to quantify the amount of variance at 
each level of the model. This model showed that the overall odds of physical injury remained 
significant at p < 0.001. Those odds of injury significantly vary across states. The variable of 
interest, relationship type and perpetrator sex, was then entered with opposite-sex couple/male 
perpetrator acting as the reference group. For this model, the only estimate that was significant 
when compared to the reference group was same-sex/male perpetrator. When demographic 
variables were entered in at model 2, the odds of victim injury for an opposite-sex couple with a 
female perpetrator also became significant when compared to the reference group. When 
compared to an opposite sex-couple with a male perpetrator (the reference category), the odds 
of injury for each level of the relationship type perpetrator sex variable became significant after 
both the weapon and relationship type interaction term was added to the model. The estimated 
odds of injury for each level of the relationship type perpetrator sex variable when compared to 
the reference group remained at the p < 0.05 significance level as both the level 2 county and 
level 3 state variables were added to the model. The model taxonomy (see table 4) shows the 
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significance levels of the odds of injury for each level of the relationship type/perpetrator sex 
variable when compared to the reference group as each conceptual block of variables were 
entered into the model. In that model taxonomy, model 12 shows a full model without an 
interaction term for the relationship type/perpetrator sex and weapon type variables. Without 
this interaction term in the model, none of the odds of injury for each relationship 
type/perpetrator sex were statistically significant when compared to the reference category. 
Model Fit 
A nested model test was conducted to see if an interaction term between the weapon 
used, the sex of the perpetrator, and the relationship type would significantly contribute to 
model fit. The difference from the deviance output from a reduced model (one without the 
interaction term) and the full model (one with the interaction term) were assessed using a Chi-
Square distribution and the interaction terms were found to significantly contribute to the model 
(χ2 = 2018.653, df=12, p-value <0.001). 
Final Mixed Conditional Model 
The final mixed effects model (model 11 in Table 4; Table 5 ) shows the association 
between the odds of the victim sustaining a physical injury and the combination of the couple’s 
relationship type and the perpetrator’s sex when considering the victim and offender’s 
demographic information, weapon type, as well as county and state level contextual and global 
factors. It also includes the interaction variable that captures how the association between the 
victim and offender’s relationship type and the odds of a victim sustaining a physical injury varied 
depending on the type of weapon used.  
After all of the county and state predictors were entered into the model, the odds of a 
victim sustaining a physical injury for the entire sample was 1.13 (CI=0.81, 1.576). The odds of 
victim injury for each level of the relationship type/perpetrator sex variable when compared to 
opposite-sex couples with a male perpetrator (the reference group) when the weapon was 
categorized as “no weapon” were statistically significant. The odds of victim injury for same-sex 
couples of both sexes compared to opposite-sex couples with a male perpetrator were 
noticeably higher than the odds of victim injury for an opposite-sex couple with a female 
perpetrator versus an opposite-sex couple with a male perpetrator, as the expected odds of a 
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victim sustaining a physical injury within a same-sex couple with a female perpetrator was 1.342 
(CI=1.046, 1.722) when compared to opposite-sex couples with a male perpetrator when the 
weapon type was categorized as “no weapon” and 1.419 (CI= 1.031, 1.952) for same-sex couples 
with a male perpetrator when compared to opposite-sex couples with a male perpetrator when 
the weapon type was categorized as “no weapon”. The expected odds of a victim sustaining a 
physical injury when they were in an opposite-sex relationship with a female perpetrator was 
1.102 times the odds of a victim sustaining an injury in an opposite-sex relationship with a male 
perpetrator. Overall, the odds of a victim sustaining a physical injury was noticeably higher for 
same-sex couples when compared to opposite-sex couples with a male perpetrator. Although 
the odds were higher for opposite-sex couples with a female perpetrator, it could be argued that 
those estimate was not noticeably greater than the null value. 
Among level-2 county variables, the final model showed that odds of injury were four 
times greater for every 1 unit increase in the Gini Index. Simply put, this showed that, for the 
sample, an increase in income disparity in a county was associated with a severe increase in odds 
of injury for a potential victim of IPV. A similar, albeit less severe, trend shows up for each unit 
increase in county proportion without high school diploma. In contrast, every one unit increase 
in a county’s proportion of highly educated individuals served as a protective factor against odds 
of a victim sustaining an injury as a result of IPV. None of these estimates were statistically 
significant, however, and are thus not conclusive as evidence. 
Although none of the predictors were statistically significant, some of the level-3 
variables provided additional information related to odds of sustaining an injury. For instance, a 
state that formally recognized same-sex unions showed a 24% decrease in odds of a victim 
sustaining a physical injury. One interesting and unexpected estimate showed a 32% increased 
odds of victim sustaining a physical injury if a state had a formal ban on sex and gender 
discrimination. 
Interaction Terms 
Table 6 captures the association between the estimated odds of physical injury and the 
relationship type/perpetrator sex variable on various levels of the weapon type variable. When 
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looking at this table, new patterns emerge that add more information to the estimates 
presented above. 
One of the most noticeable trends to consider when looking at the estimates in table 6 
are the odds ratios of injury by each relationship type/perpetrator sex when the weapon type 
was classified as “person weapon”. The odds of victim injury for each relationship 
type/perpetrator sex compared to its reference relationship type/perpetrator sex were almost 
similar, in that each of the odds ratios were very close to one. This trend suggested, then, that 
there may not be an increased risk of victim injury for those in both opposite-sex and same-sex 
couples when personal weapons are at play. 
For every weapon category except for “personal” and “not known”, the odds of victim 
injury for those in same-sex relationships with a male perpetrator were noticeably higher than 
when compared to those in opposite-sex relationships with a male perpetrator. Compared to 
those in opposite-sex relationships with a male perpetrator, those in same-sex relationships with 
a male perpetrator showed a 42% increased odds of victim injury when the weapon was 
categorized as “no weapon” (OR=1.42, p< 0.05), a 75% increased odds of victim injury when the 
weapon was categorized as “gun”, and a 92% increased odds of victim injury when the weapon 
category was “other”. Based on these estimates, there is thus evidence to suggest that when 
either no weapon, a gun, or an “other” weapon is present at the incident, a male victim of IPV in 
a same-sex relationship is at an increased risk of being injured compared to their opposite-sex 
male counterparts. This could be due to the sex of the perpetrator, where those males in same-
sex relationships are being injured by males and those males in opposite-sex relationships are 
being injured by females. 
Trends related to odds ratios of victim injury by relationship type are mixed but 
interesting when the weapon type has been categorized as “gun”. One trend worth noting is the 
strikingly higher odds of injury for those in same-sex relationships when compared to opposite-
sex couples with a male perpetrator. For instance, when compared to opposite-sex couples with 
a male perpetrator, victims in a same-sex relationship with a male perpetrator have a 40% 
increased odds of injury (CI=1.40). Similarly, when compared to opposite-sex couples with a male 
perpetrator, victims in a same-sex relationship with a female perpetrator have a 75% increased 
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odds of injury (CI=1.75).  When compared to opposite-sex couples with a female perpetrator, a 
trend related to the odds of victim injury for those in same-sex couples does not emerge. For 
example, the odds of victim injury for a same-sex couple with a female perpetrator is 20% lower 
than the odds of victim injury for an opposite-sex couple with a female perpetrator. However, 
when compared to an opposite sex couple with a female perpetrator, the odds of victim injury 
for those in same-sex couples with a male perpetrator is 91% higher.  
Discussion 
We built a three-level multilevel model that explored the state, county and demographic 
correlates of a victim sustaining an injury as a result of intimate partner violence. We found that, 
when controlling for those global, contextual and demographic determinants, differential 
patterns in odds of victim injury emerged between different relationship types/perpetrator sex 
and weapon type. For example, we found that same-sex couples with a male perpetrator tend to 
have an increased odds of victim injury when the weapon type is classified as “no weapon”, 
“gun”, and “other.” This trend holds even when compared to other relationship types.    
Previous literature on IPV among sexual minorities offer several theories as to why our 
results showed increased risk of victim injury for those in same-sex couples when compared to 
opposite-sex couples with a male perpetrator. Members of the LGB community tend to divulge 
IPV to friends rather than police (Edwards et al., 2015). This disclosure behavior has been 
attributed to several factors, some including lack of awareness of services, lack of trust in 
healthcare providers, and fear of not being taken seriously (Edwards et al., 2015). Some of these 
sentiments have been echoed by those LGB individuals who’ve sought formal help, in that they 
received services that were tailored to heterosexuals and were thus deemed ineffective and 
even damaging (Edwards et al., 2015).  
In addition, due to the fact that identifying as a sexual minority potentially puts one at 
risk of discrimination and further victimization, those in same-sex relationships may be less likely 
to involve law enforcement in domestic disputes until the IPV is severe. Studies have 
documented reluctance from some members of the LGB community to involve law enforcement 
for fear of unfair treatment and victimization at the hands of officers (Baker et al., 2013).  
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Several observations should be noted in regards to the generalizability of these results. 
First, the observations in the data are only those that are formally reported to law enforcement. 
This is a major drawback, in that voluntarily reported data can exacerbate issues related to bias, 
especially given the stigma surrounding those in same-sex relationships (Baker et al., 2013). This 
is the most recent and comprehensive crime reporting dataset for the United States, making it 
the best dataset to use for the research question even with its missing state-level data. The data 
are also cross sectional, so the ability to make causal inferences related to the outcome of 
interest are extremely limited. For the outcome variable, most of the observations were 
classified as “minor injury”. This could be of concern, as it could be argued that the outcome 
variable may not be an accurate enough measurement of clinically significant IPV if the victim 
only sustained superficial physical injuries as opposed to physical injuries that could potentially 
be life-threatening or lead to a physical impairment. Another possible limitation is that the 
number of states (N=37) could have potentially not been enough clusters to provide adequate 
power for the analysis at the state level. Future studies should involve nationally representative 
datasets that can be generalized to the U.S. population.  
Our work sought to bridge the gap between the expansive knowledge base on IPV among 
opposite-sex couples and their same-sex counterparts. In doing so, our results demonstrate that 
IPV in same-sex communities tends to be more injurious. Given this, policy makers and 
researchers should push for more gender and queer inclusive IPV discourse and services. Policy 
makers and researchers should also advocate for law enforcement and clinical training around 
IPV among sexual minorities. These changes could potentially reduce the harm that is 
experienced by those in same-sex couples when IPV occurs.  
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Table 1. List of Participating States in NIBRS 
Alabama 
Arizona 
Arkansas 
Colorado 
Connecticut  
Delaware 
District of Columbia 
Idaho 
Illinois 
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maine 
Massachusetts 
Michigan 
Mississippi 
Missouri 
Montana 
Nebraska 
New Hampshire 
North Dakota 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
Tennessee 
Texas 
Utah 
Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 
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Demographic, County, and State Variables
Level 1 - Individual (n=315151)
Variable Name Frequency/Mean Percent/SD*
Physical Injury
Yes 165323 59.9%
No 110862 40.1%
Age of Victim (Years) 33.52 10.99
Age of Offender (Years) 34.58 11.04
Victim Race/Ethnicity
White Hispanic 23257 7.4%
White Non-Hispanic 188283 59.9%
Black 92159 29.3%
American Indian/Alaskan Native 3377 1.1%
Other 2775 0.9%
Unknown/Missing 4635 1.5%
Offender Race/Ethnicity
White Hispanic 4712 1.5%
White Non-Hispanic 191655 60.8%
Black 108461 34.4%
American Indian/Alaskan Native 3437 1.1%
Other 2673 0.9%
Unknown/Missing 4159 1.3%
Relationship of Victim to Offender and 
Offender Sex
Same-sex Female Perpetrator 5215 1.7%
Same-sex Male Perpetrator 3563 1.1%
Opposite-sex Female Perpetrator 61678 19.6%
Opposite-sex Male Perpetrator 244423 77.6%
Type of Weapon/Force Involved Gun 4823 1.5%
Other 31313 9.9%
Personal Weapons 216988 68.9%
No Weapon 20452 6.5%
Missing/Not Known 41575 13.2%
Level 2 - County (n=3107)
Variable Name Mean SD
Diversity Index 0.11 0.08
GINI Index 0.44 0.03
Unemployment Rate 0.09 0.03
Proportion Unisured 0.18 0.06
Proportion With Graduate Degree 0.20 0.09
Proportion Without Highschool Degree 0.15 0.07
Proportion of All Housing Units that are Vacant 0.24 0.25
Level 3 - State (n=38)
Variable Name Frequency/Mean Percent/SD
Gun Index 1.87 2.00
State of Same Sex Marriage
Ban on Gay Marriage 25 65.8%
Presence of Civil Union/Domestic 
Partnership/Gay Marriage
13 34.2%
Victim Protection Law Status
Yes 23 60.5%
No 15 39.5%
Sex/Gender Discrimination Status
Ban on Discrimination Based on Sexual 
Orientation, Gender Identity, and Gender 
Expression
13 34.2%
No Ban on Discrimination 25 65.8%
SD=standard deviation
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Table 3. Enumerated Gun Index 
1. Gun Possession Bar on Individuals Convicted of Misdemeanor Domestic Violence 
Crimes 
2. Gun Possession Bar on Individuals Subject to Domestic Violence Protection 
Orders 
3. Gun Possession Bar on Individuals Convicted of Misdemeanor Stalking Crimes 
4. Bar for Misdemeanor Domestic Violence Crimes, Including "Dating Partners" 
5. Required Surrender of Certain Firearms by Persons Convicted of Misdemeanor 
Domestic Violence Crimes 
6. Required Surrender of Certain Firearms by Persons Subject to Domestic Violence 
Restraining Orders 
7. Required Removal of Certain Firearms by Law Enforcement at Specified Domestic 
Violence Incidents 
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Estimate SE* T-ratio
Approximate 
D.F.* P-Value
Level 1 - Individual
Intercept* 0.123689 0.162596 0.761 32 0.452
Relationship Type and Perpetrator Sex
1 Samesex Female Perpetrator 0.294276 0.127184 2.314 274438 0.021
2 Samesex Male Perpetrator 0.349935 0.162832 2.149 274438 0.032
3 Opposite Sex Female Perpetrator 0.097145 0.039044 2.488 274438 0.013
Ɨ 4 Opposite Sex Male Perpetrator
Victim Age -0.003685 0.000658 -5.600 274438 <0.001
Offender Age -0.001400 0.000652 -2.149 274438 0.032
Victim Race/Ethnicity
1 White Hispanic 0.046141 0.017595 2.622 274438 0.009
3 Black -0.315691 0.015091 -20.919 274438 <0.001
4 American Indian/Alaskan native 0.042551 0.049536 0.859 274438 0.39
5 other -0.104241 0.048656 -2.142 274438 0.032
6 unknown/missing -0.139554 0.035445 -3.937 274438 <0.001
Ɨ 2 White Non-Hispanic
Offender Race/Ethnicity
1 White Hispanic 0.082439 0.03722 2.215 274438 0.027
3 Black 0.216836 0.014362 15.098 274438 <0.001
4 American Indian/Alaskan native 0.164179 0.048654 3.374 274438 <0.001
5 other 0.011020 0.049607 0.222 274438 0.824
6 unknown/missing -0.014437 0.037641 -0.384 274438 0.701
Ɨ White Non-Hispanic
Weapon Type
1 Gun -0.602023 0.039125 -15.387 274438 <0.001
2 Other 0.498120 0.023495 21.201 274438 <0.001
3 Personal Weapons 0.561667 0.018865 29.773 274438 <0.001
5 Missing/Not Known 0.063557 0.044319 1.434 274438 0.152
Ɨ 4 No Weapon
Weapon*Relationship/Perp Interaction Term
1 - Gun*Samesex Female Perp 0.041941 0.32583 0.129 274438 0.898
2 - Gun*Samesex Male Perp 0.211545 0.435554 0.486 274438 0.627
3 - Gun*Opposite Sex Female Perp -0.180431 0.103578 -1.742 274438 0.082
4 - Other*Samesex Female Perp 0.071848 0.15658 0.459 274438 0.646
5 - Other*Samesex Male Perp 0.300305 0.194166 1.547 274438 0.122
6 - Other*Opposite Sex Female Perp 0.251217 0.046951 5.351 274438 <0.001
7 - Personal*Samesex Female Perp -0.362961 0.131892 -2.752 274438 0.006
8 - Personal*Samesex Male Perp -0.398554 0.168267 -2.369 274438 0.018
9 - Personal*Opposite Sex Female Perp -0.135975 0.040615 -3.348 274438 <0.001
10 - Not Known*Samesex Female Perp -0.129018 0.310828 -0.415 274438 0.678
11 - Not Known*Samesex Male Perp -0.602511 0.365685 -1.648 274438 0.099
12 - Not Known*Opposite Sex Female Perp 0.306563 0.098751 3.104 274438 0.002
Level 2 - County 
Diversity Index -0.108816 0.299781 -0.363 1512 0.717
Gini Index 1.413286 0.754825 1.872 1512 0.061
Unemployment Rate -3.066727 1.129727 -2.715 1512 0.007
Proportion Unisured -0.896859 0.904557 -0.991 1512 0.322
Proportion with Graduate or Professional Degree -0.796603 0.355999 -2.238 1512 0.025
Proportion Without High Diploma 0.948428 0.633296 1.498 1512 0.134
Proportion of Housing Units that are Vacant 0.194757 0.120793 1.612 1512 0.107
Level 3 - State
Gun Index -0.027476 0.045525 -0.604 32 0.55
State of Same Sex Marriage -0.277208 0.370868 -0.747 32 0.46
Victim Protection Law Status 0.101549 0.181002 0.561 32 0.579
Sex/Gender Discrimination Status 0.274460 0.375306 0.731 32 0.47
Variance Components
Variance 
Component
SD DF χ2* P-value
Level 1 & Level 2 0.386 0.62089 1499 16343.57894 <0.001
Level 3 0.230 0.47972 32 497.68499 <0.001
Example: *p < 0.05. **p < 0.01. *** p< 0.001. Ɨ reference group. SE = standard error. DF=degrees of freedom. SD=standard deviation. χ2=chi squared.
Table 5. Hierarchical Generalized Linear Final Model (Model 11) 
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Table 7. Mixed Effects from the Hierarchical General Linear Modeling Unconditional Model 
Fixed Effect Odds 95% CI 
INTRCPT 1.78 (1.496,2.124) 
Random Effect Variance 
Component 
P-value 
Level 1 and 2 Variance 
Component 
0.37 <0.001 
Level 3 Variance 
Component 
0.24 <0.001 
 
 
 
 
 
 
 
 
 
 
 
 
 
No weapon Gun Other Personal Not known
Comparison Group Reference Group
Same-sex Female Perpetrator Opposite-sex Male Perpetrator 1.34 1.40 1.44 0.93 1.18
Same-sex Male Perpetrator Opposite-sex Male Perpetrator 1.42 1.75 1.92 0.95 0.78
Opposite-sex Female Perpetrator Opposite-sex Male Perpetrator 1.10 0.92 1.42 0.96 1.50
Same-sex Female Perpetrator Opposite-sex Female Perpetrator 1.22 0.80 1.02 0.97 0.79
Same-sex Male Perpetrator Opposite-sex Female Perpetrator 1.29 1.91 1.35 0.99 0.52
Same-sex Female Perpetrator Opposite-sex Male Perpetrator 0.95 0.80 0.75 0.98 1.52
Table 6. Odds Ratios of Injury for Relationship Type/Perpetrator Sex by Weapon Type
Weapon TypeRelationship Type/Perpetrator Sex
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Figure 1. Predictors in HGLM According to the Social Ecological Model 
Figure 2. Rate of Physical Injury by Relationship Type and Perpetrator Sex 
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Figure 3. Rate of Physical Injury by Weapon Type 
 
 
Figure 4. Weapon Use by Relationship Type 
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Figure 5. Rate of Physical Injury by Relationship Type/Perpetrator Sex Stratified by Weapon Type 
 
 
 
 
